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(54) Portable device and method to record, edit and playbacic digital audio 



(57) An apparatus for recording, storing, editing and 
reproducing digital audio comprises a fast and reliable 
internal storage means using e.g. flash memory. This 
storage means also buffers audio recorded in the stand- 
by mode during an adjustable time. It also comprises a 
means to detect silence which is not written to the stor- 
age means so that the storage means is used efficiently 
A verification method is used when storing audio. Also 
an audio editing method is used making it easy to cre- 
ate, store and reproduce audio. The apparatus not only 
has an internal storage but also an external storage 
medium. It transmits audio to other systems by using a 
standard digital output and a PCMCIA communication 
port. 



Hsadphone ^4 

Microphone — 



POWER 




SUPPLY 


6 








1 




2 


BATTERY 


— ^ 


1 


r 





DIOrTAL AUDIO 

DEVICE 





AES/EBU 



A/D 



0/A 



COMPRESSION 
DECROMPRESSION 




EXTERNAL 
CARD 



16 



EXTERNAL 
COMPUTER 



17 



00 



LO 



Q. 

LU 



Printed by Xerox (UK) Business Services 
2.16.7/3.6 



1 



EP 0 957 489 A1 



2 



Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001 ] The invention relates to a portable device with- 
out tapes carried out without moving parts, except but- 
tons for operations. It is also a method for digital 
recording, storage, editing and playing of audio. This 
device is extremely suitable to be used for digital audio 
with compression, for example MPEG files. The system 
can be used by journalists, radio stations and all other 
users, who wish to record, store and edit high quality 
audio. 

Description of the Related Art 

[0002] The existing record and playback devices are 
either analogue or digital. Looking at the disadvantages 
of the analogue method, like lower audio quality and 
larger wear-off of the mechanical parts and the fact that 
searching and editing of audio fragments are very time 
consuming activities which must be done by a profes- 
sional. The analogue method has lately more and more 
been pushed aside by the digital method. 
[0003] The existing digital method on tape does solve 
the problem of the low audio quality but here also other 
disadvantages remain: a mechanical device, so subject 
to wear off, the audio fragments are not direct accessi- 
ble, and the time consuming and complicated way of 
editing recorded audio. 

[0004] The digital method on direct accessible storage 
media with moving parts takes away the above men- 
tioned disadvantages, but this device has another dis- 
advantage, namely that it is less shock-proof, subject to 
wear-off of the moving parts and therefore less reliable 
and has shorter lifetime. 

[0005] From US005491 774A a portable recording and 
reproduction device is already known which stores dig- 
ital audio on direct accessible storage media without 
moving parts. Such a system will take away all above 
mentioned disadvantages and makes use of external 
PCMCIA card as storage medium. This has as a disad- 
vantage that the available storage capacity is small and 
expensive. The expensive cards can be stolen or get 
lost. Apart from the direct damage, also the possibility 
remains that when the device is going to be used, such 
a card is not available, which results in the fact that the 
device can not be used at all. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0006] It is therefore an object of the present invention 
to provide a portable record/playback device and 
method that promise easy playback and editing of high 
quality audio, a less expensive and reliable storage 
medium, a more efficient use of available storage 



medium and also promise a very reliable way of record- 
ing and storing audio. 

1. An object of the invention is to provide a record- 
5 ing method that prevents the user losing the begin- 
ning of an important audio fragment. This time shift 
recording method, stores the audio signal tempo- 
rarily in a memory buffer when the device is in 
standby mode. This memory buffer is a so called 

10 first in-first out buffer. The duration of the audio that 
can be stored in the FIFO buffer call be adjusted by 
the user. As soon as the user likes to start the 
recording, because the audio is getting interesting, 
the actual recording will be activated. From that 

15 moment on, all audio will be written to the storage 
media including the audio which previously had 
been stored in the FIFO buffer. 

2. It is a further object of this invention to provide a 
recording method that promises an efficient use of 

20 the available storage medium. The smart space 
recording method, checks during record the incom- 
ing audio signal. When the method detects silence 
for a period longer than the user specified, this 
silence will not be written to the storage media. As 

25 soon as the method detects audio waves (again), it 
automatically starts writing the incoming audio to 
the storage media. The advantages are a substan- 
tially more efficient use of the storage device, and a 
cost saving due to the fact that the device can be 

30 Standby for 24 hours per day and automatically 
starts recording when it detects audio. 

3. A still further object of this invention is to provide 
a reliable recording method that makes sure that 
the audio will be stored correctly The audible 

35 recording verification method, writes the audio dur- 
ing record to the storage medium. After every write 
action it will try to read the written audio back from 
the storage medium. If the method is able to read 
the audio, it will play back that specific part. This 

40 gives the user the certainty that this part has been 
stored correctly In case the write action failed, the 
method will retry the write action several times. 
When it still fails after several retries, the user will 
be notified by headphone because the method will 

45 only playback the audio that has been correctly 
written to the storage media. 

If the method detects that the storage medium 
can not be accessed, the method will automatically 
switch to another storage medium, if available. 

50 4. Yet another object of this invention is to provide 
an easy audio editing method. The editing method 
provides the user with functions like cutting, past- 
ing, copying and deletion of audio. It also gives the 
possibility to add related data to the stored audio 

55 like audio type, audio quality duration of audio, 
name, recording date and time. All these functions 
make it easy to create, store and reproduce audio. 
5. According to another aspect of the invention. 
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there is provided an internal storage medium. This 
internal storage medium can be of any type of 
memory, for example flash chips. In this way it will 
be possible to create a large storage medium, 
because there are almost no limitations to the size. 5 
This internal storage medium will be faster than an 
external storage medium like a PCMCIA flash disk 
because there are no time consuming drivers 
required. Because the internal storage medium is 
fast and large, it gives the opportunity to record also w 
uncompressed audio. 

6. Another object of this invention is to provide such 
a device which has not only an internal storage 
medium but also an external storage medium. With 
such a device it will be possible to store audio 15 
simultaneously to the internal and external storage 
media. In this case the audio will be available for 
reproduction while the device can be used for the 
next recording. 

7. It is a further object of this invention to provide a 20 
device which offers several ways of transmitting 
audio to other systems. One way of transferring the 
audio is by using the PCMCIA communication port. 
The PCMCIA port gives the possibility to use sev- 
eral types of communication cards. Another way of 25 
transferring the audio is using a standard digital 
output like AES/EBU. This digital port can be used 

for real-time transmission between two audio 
devices. For cheap and fast transmission between 
the invention and for example an ordinary compu- 30 
ter, a digital port can be used like USB, LPT or Fire 
Wire. 

The advantages of these transmission ways 
are that there's no need to copy the audio to an 
expensive storage medium first. There are also a lot 35 
more possibilities created to use the invention as a 
compatible receiver/transmitter. 



DESCRIPTION OF THE DRAWINGS 

40 

[0007] 



DETAILED DESCRIPTION OF THE INVENTION so 

[0008] The present invention departs from long stand- 
ing tradition which dictates the use of a moving medium 
such as tape or compact disk as a requirement for an 
recording device. Instead, it offers several ways of stor- 55 
ing audio. 

[0009] First of all, it offers the advantages of a remov- 
able element smaller in size than a cassette tape, but 



which has no moving parts. This removable component 
comprises a flash memory chip or module which has 
the capacity to store digital information without need for 
ongoing power support. The stored information is sub- 
stantially permanent and is not susceptible to magnetic 
erasure or modification. This information can be imme- 
diately recovered by inserting the module into any com- 
patible recorder or ordinary computer for immediate 
playback, editing or archiving. 

[0010] Instead of using the removable flash memory 
module, it will also be possible to use a removable hard 
disk: a removable module having time same size as the 
removable flash memory module. 
[0011] The present invention departs also from long 
standing tradition which dictates the use of removable 
media. Removable media can be handy but are not nec- 
essary in every situation. Because removable media are 
quite expensive, easy to forget and also very easy to 
loose, the present invention has an internal disk which 
has the capacity to store digital information very fast 
and to recover the stored information very fast for imme- 
diate playback or editing. 

[0012] The present invention also provides a digital 
communication port for very fast and easy transport of 
the stored digital audio to another device like an ordi- 
nary computer. 

[001 3] Fig. 1 is a block diagram of the invention, a dig- 
ital portable recording device. In Fig. 1, the digital port- 
able recorder has a CPU (13) for controlling the entirety. 
Connected to a bus (0) from CPU (13) are ROM (5) and 
RAM (4). Further an internal storage medium (3) for 
storing audio data and a compression / decompression 
circuit (10) for compressing and expanding audio data. 
Additionally connected to the bus (0) are an I/O port 
(1 1) for connecting a card (16) to add various functions 
like an external storage device for backup or transport, 
an I/O port (14) for connecting an external computer 
(1 7) to transmit stored audio from the recording device 
to the connected external computer (17). A liquid dis- 
play (15) and input keys are further connected to the 
bus (0). 

[0014] The portable device can be powered by an 
internal removable battery pack (2) or can be powered 
by an external power supply (1). When connected to an 
external power supply (1), power will be supplied to the 
recording device but also to the battery (2) of the record- 
ing device to electrically charge the battery (2). 
[0015] To store an audio signal from the microphone, 
a record command is given through the input key (12). 
In response to the record command, the audio signal 
from the microphone is supplied to the ND converter 
(8), and converted into a digital form. The audio data is 
then supplied to and compressed by the compression / 
decompression circuit (10). The compressed audio data 
is delivered to the internal disk (3) through the bus (0), 
and stored there. Simultaneously, the compressed 
audio data can be delivered to an external card (16) 
through bus (0) and I/O port (1 1), and stored there. 



Fig. 1 is a block diagram providing a functional lay- 
out for the present invention. 

Fig. 2 is a schematic explanation of the time shift 45 
recording method. 

Fig. 3 is a schematic explanation of the smart 
space recording method. 
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[0016] To reproduce data stored on the internal disk 
(3), a reproduction command is given through the input 
key (12). In response to the command, compressed 
audio data is read from the internal disk (3), and deliv- 
ered to the compression/decompression circuit (10). 5 
The circuit (10) expands the audio data that has been 
compressed by MPEG, for example. The expanded 
audio data is supplied to the headphone through D/A 
converter (9). 

[0017] To reproduce data stored on an external disk 10 
(16), a reproduction command is given through the input 
key (12). In response to the command, compressed 
audio data is read from the external disk (16), and deliv- 
ered to the audio compression/decompression circuit 
(10). The circuit (10) expands the audio data that has 15 
been compressed by MPEG, for example. The 
expanded audio data is supplied to the headphone 
through the D/A converter (9). 

[0018] To copy digital data from the internal disk (3) to 
an external digital recording device (6) like a DAT, the 20 
external digital recording device (6) is connected to the 
digital output (7). A reproduction command is given 
through the input key (12). In response to the reproduc- 
tion command, compressed audio data are read from 
the internal disk (3), and delivered to the digital output 25 
(7). The external digital recording device (6) records the 
incoming audio data from the digital output (7) without 
converting the digital audio to analog audio. This means 
no loss of audio quality. 

[001 9] To copy digital data from the internal disk (3) to 30 
an external computer (1 7), the computer is connected to 
the I/O port (14). A copy command is given through the 
input key (12). In response to the command, data are 
read from internal disk (3), and delivered to the I/O port 

(14). 35 

[0020] Fig. 2 is a schematic explanation of one part of 
the invention. This part of the invention is the time shift 
recording method, a possible way of storing an audio 
signal from the microphone. Because digital audio 
needs a lot of storage space, users of a portable digital 40 
recorder start recording only then when there is some- 
thing interesting to record. Unfortunately very often 
users find out that they started the recording just a few 
seconds too late. To eliminate the problem of missing 
the first few seconds, the invention has a special way of 45 
recording and storing digital audio: the time shift record- 
ing method. The time shift recording method stores not 
only the audio recorded from the moment the recording 
started, but it also stores the audio recorded just a few 
seconds before the recording actually started. so 
[0021] To store an audio signal from the microphone 
using time shift recording, a start command is given at 
(19). The audio signal from the microphone will be con- 
verted from analog to digital at (8, 20). The invention 
gives the possibility to store the audio linear or com- 55 
pressed, this will be checked at (21). When storing com- 
pressed, the digital audio will be compressed at (10, 22) 
and stored in RAM (4, 23), otherwise it will directly be 



stored in RAM (4, 23). The invention checks at (24) if the 
user is waiting for some interesting audio. If the user is 
still waiting the invention jumps to (20). 

[0022] When the user wants to start the actual record- 
ing, a record command is given through the input key 
(12) at (25). In response to the record command, all 
audio (length specified at (18)) stored in RAM (4) at (23) 
will be read at (27) and written to the internal disk (3) at 
(28). 

[0023] When the actual recording is active, audio 
stored in RAM (4) at (23) will be read at (26) and written 
to the internal disk (3) at (28). To check if the recorded 
audio has been written correctly to the internal disk (3), 
the audio in RAM (4) will be compared (29) to the audio 
stored on the internal disk (3). When it seems that 
something has gone wrong (30), it will return to (28) and 
try again. 

[0024] Sometimes it's handy for safety and flexibility to 
have a backup of the recorded audio on a removable 
medium (16), this option will be checked at (31). If the 
user doesn't want a backup of the recorded audio, it 
clears RAM (4) at (35). If the user likes to make a 
backup on an external disk (16) has been connected to 
I/O port (11), the audio in RAM (4) will be written to the 
external disk (1 6) at (32). To check if the recorded audio 
has been written correctly to the external disk (16), the 
audio in RAM (4) will be compared (33) to the audio 
stored on the external disk (16). When it seems that 
something has been gone wrong (34), it will return to 
(32) and try again. When at (34) is concluded that the 
audio is correctly stored, the whole RAM (4) will be 
cleared at (35). At (36) will be checked if the user wants 
to stop otherwise it jumps to (20) and continues record- 
ing. 

[0025] Fig. 3 is a schematic explanation of one part of 
the invention. This part of the invention is the smart 
space recording method, a possible way of storing an 
audio signal from the microphone. Because digital 
audio needs a lot of storage space, it's a waste of space 
when silence recorded. If the smart space recording 
method detects more then a few seconds of silence, it 
stops storing the recorded audio, silence. The smart 
space recording method also gives the possibility to 
start a recording automatically, because it doesn't write 
to disk until it detects audio. 

[0026] To store an audio signal from the microphone 
using the smart space recording method, a start com- 
mand is given at (38). The audio signal from the micro- 
phone will be converted from analog to digital at (8, 39). 
The present invention gives the possibility to store the 
audio linear or compressed, this will be checked at (40). 
When storing compressed, the digital audio will be com- 
pressed at (10, 41) and stored in RAM (4, 42), othenwise 
it will directly be stored in RAM (4, 42). At (43) the 
recorded audio will be checked. 
[0027] If there's no audio signal at (43), a silence dura- 
tion counter will be incremented. At (46) will be checked 
if the duration of silence exceeds the length specified at 
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(37). If the length of silence exceeds the length speci- 
fied, RAM (4) will be cleared at (51). 

[0028] If there's an audio signal detected at (43), the 
silence duration counter will be set to zero seconds. 
Audio stored in RAM (4) at (42) will be read at (47) and 5 
written to the internal disk (3) at (48). To check if the 
recorded audio has been written correctly to the internal 
disk (3), the audio in RAM (4) will be compared (49) to 
the audio stored on the internal disk (3). When it seems 
that something has gone wrong (50), it will return to (48) io 
and try again. 

[0029] When at (50) is concluded that the audio is cor- 
rectly stored, the whole RAM (4) will be cleared at (51). 
At (52) will be checked if the user likes to stop the 
recording, otherwise it jumps to (39) and continues 15 
recording. 

Claims 

1 . A portable device for digital recording, storing, edit- 20 
ing and reproducing of sound, comprising: 

Control means (13) for controlling entire behav- 
iors; 

Compression circuit (10) for compressing 25 
audio data; 

Decompression circuit (10) for expanding com- 
pressed audio data; 

Intelligent battery (2) for supplying power to the 
hole system; 30 
Fast storage means (4) for buffering audio dur- 
ing recording and reproducing audio data; 
Digital port (7) for real-time digital audio trans- 
mission and reception; 

External I/O means (11) for fast and flexible 35 
transfer of digital audio data; 
Fast and reliable internal storage means (3) 
using flash memory, which has the capacity to 
store digital data without need for ongoing 
power support; 40 

2. The portable device according to claim 1, wherein 
said storage means (3) will be replaced by a large 
internal hard disc which has the capacity to store a 

lot of digital data in a very fast way; 45 

3. The portable device according to claim 1 and 2, 
wherein next to storage means (4) a card shaped 
recording medium (16) has been connected to I/O 
port (11); 50 

4. The portable device according to claim 1 and 2, 
wherein next to storage means (4) a card shaped 
hard disc (16) has been connected to I/O port (11); 

55 

5. The portable device according to claims 1,2,3 and 
4, wherein next to the existing I/O port (11) and dig- 
ital port (7) a very fast digital communication port 



will be available for transferring/receiving audio 
data to/from other devices like an ordinary compu- 
ter; 

6. An audio recording method comprising the steps of: 

Storing compressed audio data in storage 
means (4) during stand-by; 
Length of storage means (4) is user adjustable; 
At the moment the actual recording starts, all 
audio in storage means (4) will be written to 
storage means (3); 

During actual recording all data will be written 
to storage means (4); 

During actual recording all audio data available 
in storage means (4) will be read and written to 
storage means (3); 

7. An audio recording method according to claim 6, 
wherein data will not be written to said storage 
means (3) but to an external recording medium 
(16); 

8. An audio recording method comprising the steps of: 

During stand-by all audio will be checked. 
When detecting silence for a period longer than 
the user specified, this silence will not be 
stored, othenwise compressed audio will be 
stored to storage means (4); 
Length of storage means (4) is user adjustable; 
At the moment the actual recording starts, all 
audio in storage means (4) will be written to 
storage means (3); 

During actual recording all audio will be 
checked. When detecting silence for a period 
longer than the user specified, this silence will 
not be stored, otherwise compressed audio will 
be stored to storage means (4); 
During actual recording all audio data available 
in storage means (4) will be read and written to 
storage means (3); 

9. An audio recording method according to claim 8, 
wherein data will not be written to said storage 
means (3) but to an external recording medium 
(16); 

1 0. An audio recording method comprising the steps of: 

During actual recording all audio will be stored 
in storage means (4). All audio data available in 
storage means (4) will be read and written to 
storage means (3); 

Audio data just written to storage means (3) will 
be read back from storage means (3); 
If the system is able to read the audio, it will 
playback this audio part. 
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If the system is not able to read the audio back, 
it will retry the write action several times. If the 
system didn't succeed, it will try to write the 
audio to storage means (16); 

11. The portable device according to claims 1, 2, 3, 4 
and 5, which uses some or all of the recording 
methods according to claims 6, 7, 8, 9 and 10; 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



6 



EP 0 957 489 A1 



Headphone -< 



Microphone 



POWER 
SUPPLY 



DIGITAL AUDIO 
DEVICE 



BATTERY 



AES/EBU 



INTERNAL 
DISK 







COMPRESSION 
DECROMPRESSION 



10 




12 



13 



INPUT KEYS 




14 





EXTERNAL 
CARD 



16 



EXTERNAL 
COMPUTER 



17 



Fig. I 



7 



EP 0 957 489 A1 



18 



Specify length of TSR buffer 



19 



20 



Start Time Shift Recording (TSR) 



A/D conversion 



21 



Ccmpre&« audio? 



Ne- 



Yes 



22 



r 



Audio compression 



Store audio In non-volatile 
memory (FIFO buffer) 



23 



24 



Recording started? 



26 




No 



25 



Start recording? 



Yes 



No 



27 



Read audio with specified TSR 
butiBT length from FIFO buffer 



28 



Wnte audio read to internal disk 4 



29 



Compare audio oh ihtemat disk 
with audio in FIFO buffer 




30 ^r: 



Audio equal? 
Yes 



No 



Make backup? 




31 



32 



33 



Wrrte audio to external disk |4 



Compare audio on external disk 
Wtth audio in FIFO buffer 



34 




No 



Yes 

Clear entire FIFO buffer 



35 



36 



Stop recording? 



No 



l is. 2 



8 



EP 0 957 489 A1 



37 



38 



Specify maximum length of stored 
sHence ( length of gaps) 



Start Recording 



39 



A/D conver6k>h 



40 



41 



Compress audio? 



Yes 



Audio compression 



44^ 



Store audio in non-volatile 
memory (FIFO buffer) 



Silence detected? 




X Yes 

44 [ Increment detected silence timie 



46 



Detected silence time 
> 

specified siJerrce ferrgth 



Yes 



42 



45 



Reset detected silence time 



47 



Read audio from FIFO buffer 



48 



I 



Write audio read to internal disk 



49 



Compare audio on internal disk 
with audio in FIFO buffer 



50 --r:'^ Audio equal? 



No ^1 



1 



Yes 



^ Clear entire FIFO buffer 



51 



i-.^^ 

52-c^f^ Stop recording? 



No 



Fig. 3 



9 



EP 0 957 489 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 20 3972 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



Y 
X 

Y 

X 



Y 
A 



Y 
X 



WO 98 15889 A (LEXTRON SYSTEMS INC) 
16 April 1998 (1998-04-16) 
* figures 1,2 * 



EP 0 706 114 A (AT & T GLOBAL INF 
SOLUTION) 10 April 1996 (1996-04-10) 
* figures 1,2 * 



EP 0 786 774 A (SONY CORP) 
30 July 1997 (1997-07-30) 
* claim 5; figures 7,8 * 



EP 0 523 452 A (SHARP KK) 
20 January 1993 (1993-01-20) 
* figures 1,5,6,10 * 



US 5 526 407 A (RUSSELL STEVEN P ET AL) 

11 June 1996 (1996-06-11) 

* column 22, line 16-20; figures 1-4,14,15 



US 5 608 698 A (MIURA ISAMU ET AL) 
4 March 1997 (1997-03-04) 
* figures 4,5 * 



-/-- 



The present search report has been drawn up for all claims 



1,4,5 

11 
1,5 

11 
2-5 

11 
6,7 



11 
3,4 

8,9 



11 



10 



11 



G11C7/O0 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



GllC 



Place erf search 

THE HAGUE 



Date of oompletton of tfie search 

3 August 1999 



Examiner 



Vidal Verdu, J 



CATEGORY OF CITED DOCUMENTS 

X : partioularty relevant if taken alone 

Y : paitloularty relevemt if combined witti another 

document of the same category 
A : teohnologloal bacl^ round 
O : non-written disclosure 
P : intermediate tkicument 



T : theory or prinof}le underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



10 



EP 0 957 489 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Nuint>er 

EP 98 20 3972 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.6} 



JP 08 205093 A (TOSHIBA CORP) 
9 August 1996 (1996-08-09) 

* figure 7 * 

& US 5 809 245 A (TOKYO SHIBAURA ELECTRIC 
CO) 15 September 1998 (1998-09-15) 

* figures 12,19 * 

US 4 376 874 A (KARBAN STEVEN H ET AL) 
15 March 1983 (1983-03-15) 

* figures 1,2 * 



11 



8 



TECHNICAL FIELDS 
SEARCHED (lnt.Cl.6) 



The present search report has been drawn up for all claims 



Place of aearch 



THE HAGUE 



Date of completion of the search 

3 August 1999 



Examiner 



Vidal Verdu, J 



CATEGORY OF CITED DOCUMENTS 

X : partioularty rBlevant if taken alone 

Y : partioularty relevant if combined with anotiier 

ckwunDent of the same category 
A : teohnologioal background 
O : non-written disokiaure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the sanw patent family, corresponding 
document 



11 



EP 0 957 489 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 20 3972 



This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

03-08-1999 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9815889 


A 


16-04-1998 


US 


5875448 


A 


23-02-1999 


EP 0706114 


A 


10-04-1996 


JP 


8241177 


A 


17-09-1996 


EP 0786774 


A 


30-07-1997 


JP 


9265731 


A 


07-10-1997 








us 


5870710 


A 


09-02-1999 


EP 0523452 


A 


20-01-1993 


JP 


5028790 


A 


05-02-1993 








DE 


69225533 


D 


25-06-1998 








DE 


69225533 


T 


07-01-1999 








US 


5499316 


A 


12-03-1996 


US 5526407 


A 


11-06-1996 


AU 


2868092 


A 


03-05-1993 








WO 


9307562 


A 


15-04-1993 


US 5608698 


A 


04-03-1997 


JP 


8138321 


A 


31-05-1996 


JP 08205093 


A 


09-08-1996 


US 


5809245 


A 


15-09-1998 


US 4376874 


A 


15-03-1983 


NONE 









uj For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



12 



DERWENT-ACC-NO: 2000-040860 



DERWENT-ACC-NO : 2000-040860 
DERWENT-WEEK : 2 00 00 4 

COPYRIGHT 2008 DERWENT INFORMATION LTD 

TITLE: Portable device for digital 

recording, storing, editing and 
reproducing digital audio e.g. 
MP3 player 

INVENTOR: VAN DE POL T 

PATENT-ASSIGNEE: VAN DE POL T[VPOLI] 

PRIORITY-DATA: 1998EP-201519 (May 11, 1998) 
PATENT-FAMILY : 

PUB-NO PUB-DATE LANGUAGE 

EP 957489 Al November 17, 1999 EN 



DESIGNATED-STATES : AL AT BE CH CY DE DK ES FI FR 

GB GR IE IT LI LT LU LV MC MK 
NL PT RO SE SI 



AP P L I CAT I ON-D ATA : 



PUB-NO 



EP 

957489A1 



APPL- 

DESCRIPTOR 

N/A 



APPL-NO 



1998EP- 
203972 



APPL-DATE 



November 
24, 1998 



INT-CL-CURRENT : 



file:///CI/Documents%20and%20Settings/abilgrami/My%2...029_2008-04-20_EP_957489_A_l_M_ Accessible Version.htm (1 of 3)4/20/2008 4:59:00 PM 



DERWENT-ACC-NO: 2000-040860 



TYPE IPC DATE 

CIPS G11C7/16 20060101 



ABSTRACTED-PUB-NO: EP 95 7 48 9 Al 



BASIC-ABSTRACT : 

NOVELTY - The device has a CPU (13) for control, 
and a compression/decompression circuit ( 10 ) for 
the audio data . Power is provided by intelligent 
battery ( 2 ) . A fast storage buffer ( 4 ) enables 
reliable recording and reproduction of audio data, 
including a digital port ( 7 ) for real-time digital 
audio transmission and reception . Data is stored 
on an internal non-volatile flash memory ( 3 ) . 

DESCRIPTION - An INDEPENDENT CLAIM is also 
included for an audio recording method . 

USE - Digital audio with compression, e.g. MPEG 
files . The system can be used by journalists, 
radio stations and all other users , who wish to 
record, store and edit high quality audio . 

ADVANTAGE - Easy playback and editing of high 
quality audio . Less expensive and reliable storage 
medium, a more efficient use of available storage 
medium and also a very reliable way of recording 
and storing audio . 

DESCRIPTION OF DRAWING(S) - The drawing shows a 
block diagram of he functional layout for the 
device . 



Battery (2) 



file:///CI/Documents%20and%20Settings/abilgramiMy%2...029_2008-04-20_EP_957489_A_l_M_AccessibleVersion.h (2 of 3)4/20/2008 4:59:00 PM 



DERWENT-ACC-NO: 2000-040860 

Flash memory (3) 
Buffer (4) 

Digital audio I/O port (7) 
Compression/decompression circuit (10) 
CPU (13) 

CHOSEN-DRAWING : Dwg .1/3 

TITLE-TERMS: PORTABLE DEVICE DIGITAL RECORD 

STORAGE EDIT REPRODUCE AUDIO PLAY 

DERWENT-CLAS S : U 1 4 

EPI-CODES: U14-A03B7; U14-A08B; 

SECONDARY-ACC-NO : 

Non-CPI Secondary Accession Numbers: 2000-031004 



file:///CI/Documents%20and%20Settings/abilgrami/My%2...029_2008-04-20_EP_957489_A_l_M_ Accessible Version.htm (3 of 3)4/20/2008 4:59:00 PM 



